Scanning transmission electron microscopic study of alpha-ketoglutarate dehydrogenase complex from Escherichia coli.
The alpha-ketoglutarate dehydrogenase complex was resolved into its three component enzymes: alpha-ketoglutarate dehydrogenase (E1), dihydrolipoyl transsuccinylase (E2), and dihydrolipoyl dehydrogenase. Subcomplexes were prepared in vitro by incubating the resolved E2, a 24-subunit cube-shaped molecule, with E1 (dimeric). The morphology and mass of the subcomplexes were determined by scanning transmission electron microscopy of negatively stained and of freeze-dried specimens. Images of both negative stained and freeze-dried subcomplexes were consistent with E1 binding at or near the midpoints of the edges of the E2 molecule. Mass analysis of the freeze-dried specimen showed that at least 95% of E1 remains in the dimeric state (or as two closely juxtaposed monomers) when it binds to E2.